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I have some specific comments but also some more philosophical ones.
In terms of trauma triage in low resource settings, the authors completely skip over the fact that introduction of a trauma triage tool has significant downsides: EDs have limited staff (as they point out) and those staff are usually poorly trained for emergency care. The idea of introducing standardised triage is core to emergency medicine practice; however, if we have one tool for adult trauma that means there will be at least 2 tools in parallel use in the ED. In fact, many triage tools have a separate child version so that would be 3 tools in use. There is good evidence that a single tool is better than multiple tools.
In addition, there are existing tools for LRS, such as the SATS (or versions thereof) and the new WHO triage tool. Why was the performance of these tools not tested? That would solve the prior problemif SATS or another tool performed as well as the clinicians, then all that is needed in the ED is one triage tool for all patients.
The last thing LRS need is publications advocating for development of parallel systems: a triage tool for trauma in adults, so maybe also one for chest pain? Maybe one for suspected sepsis cases? And so on. What is needed in most LRS is a single triage tool. These 2 issues are fundamental to the area of work and need robustly explaining in the paper before the work can be considered for publication.
Specific issues to be addressed in a revision include: Key lessons: are these findings externally valid in all setting, or LRS only? Why were the first 10 patients chosen per shift?
What experience did the triaging doctors have? Experience makes a big difference in accuracy.
How did you ensure that the triage level assigned did not influence care?
1/3 of cases have missing data. How do we reconcile that? If any of them died, doesn't that dramatically alter the results?
Your results show that no tool was better than clinicians. You turn that round to say that therefore we should use a tool. I would say the oppositejust let the doctors decide. This needs unpacking in more detail.
Figure 1 says 299 consented so were excluded and 7398 did not consent and so were included. Needs fixing.
REVIEWER
Chico GENERAL COMMENTS I appreciate the opportunity to review this interesting manuscript. This is a prospective cohort study to evaluate the predictive performance of a score-based prediction model for patients with trauma in urban India. The objective was to predict 30-day mortality based on mainly physiological vital signs. The authors also compared the predictive performance of the prediction models with that of clinicians. The authors reported that the predictive performance of prediction models did not outperform that of human judgment by clinicians.
GENERAL COMMENTS I applaud the authors' approach to conduct a larger prospective cohort study with trauma patients to develop prediction models to predict 30-days mortality. Overall, this manuscript is well-written and the research question is clinically relevant. However, this study has several potential limitations, such as 1) the limited number of variables used for prediction models, 2) potentially limited generalizability, and 3) potentially limited utility of ROC curves in the class imbalance data. The manuscript also requires clarifications of the methods in order to help readers judge the difference between a "grid search dataset" and a conventional development dataset. Below, I included major and minor comments that might help the authors improve the clarity of the manuscript.
SPECIFIC COMMENTS

METHODS:
Page 8, line 43: The authors split the overall dataset into a "grid search" sample and a comparison dataset. What came out to my mind when I read this term is grid search methods used for hyperparameter tuning for machine learning models. Do the authors have any reason they did not use the term of a development and a validation dataset. Please clarify this point.
RESULTS
Page 11, Table 2 : N (%) should be written as n (%) since this is a study population.
Page 14, Table 4 : The authors listed Table 4 . However, this table just listed the number of predicted categories from prediction models and clinicians' judgment. The more important information is how many patients died in each categories in each model. For example, Gerdin's model classified 131 patients as a red category, but we would like to know how many patients among them died from trauma. We need to know the balance between over-triage and under-triage.
Page 16, Table 6 : Please explain why the authors selected only ROCs and NRIs to evaluate predictive measures. Why is it that the authors did not calculate sensitivity, specificity, positive predictive value, negative predictive value? Please clarify this point.
Page 17 line18: I agree that the utility of ROC curves is questioned since ROC curves often have high predictive performance in a low rate of mortality (i.e., class imbalance). F1 score and other measures (e.g., precision-recall curve) are possibly available to class imbalanced data. Please discuss (or refute) this point.
Page 22: In this study, 1241 patients had missing information and 1002 patients were excluded. I think the authors need to show that the baseline characteristics of the analytic cohort are not different from that of the non-analytic cohort.
DISCUSSION/ CONCLUSIONS I argue that one of the limitations in this study is whether we can apply this finding to other areas with different trauma mortality. Please discuss (or refute) this point.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1 Comment #1
In terms of trauma triage in low resource settings, the authors completely skip over the fact that introduction of a trauma triage tool has significant downsides: EDs have limited staff (as they point out) and those staff are usually poorly trained for emergency care. The idea on introducing standardised triage is core to emergency medicine practice; however, if we have one tool for adult trauma that means there will be at least 2 tools in parallel use in the ED.
In fact, many triage tools have a separate child version so that would be 3 tools in use.
There is good evidence that a single tool is better than multiple tools.
Response
Thank you for this very important point! It is certainly an interesting discussion, but also a discussion that we consider largely beyond the scope of our study. We set out to, specifically, compare the performance (in terms of discrimination and net reclassification improvement) of clinical prediction models developed for trauma care and clinicians in emergency department triage of adult trauma patients.
We did not intend to advocate for the introduction of separate or parallel systems and the question whether these models are to be implemented in conjunction with more complete tools that are to be used to triage other groups of patients as well is a case for further research. We agree that a single tool is the way to go, but many tools, including SATS, at some level include different pathways for different patient types. For example, as we are sure that you are aware, SATS include the clinical prediction model TEWS, which in turn includes trauma as a predictor. It also suggests different additional investigations depending on existing conditions. It is therefore not obvious why a clinical prediction model for trauma could not be part of a more complete tool.
We have made an attempt to nuance our discussion in the light of this (page 17, line 24-30). We appreciate any comments that you may have on how to make the distinction between clinical prediction models and more complete triage systems even more clear.
Comment #2
Response
We agree that there are existing tools for emergency department triage, and this is something that we should have discussed more and we have now revised the discussion (page 17, line 24-30). As alluded to in our response to comment #1 however, we did not aim to compare the performance of general systems for emergency department triage with that of clinicians. Instead, we were specifically interested in comparing clinicians with clinical prediction models. A comparison of systems of ED triage and clinicians would definitely be interesting and worth exploring in a new study. Also, it would be interesting to compare the performance of systems of ED triage and clinical prediction models for trauma patients. If simple clinical prediction models outperform more complete systems in this specific subgroup of patients, then maybe such models should be integrated into more complete systems? In addition, we have made an attempt to explain more carefully why we chose to compare RTS, KTS, GAP, and the Gerdin et al. model to clinicians (page 7, line 1-5) Comment #3 Key lessons: are these findings externally valid in all setting, or LRS only?
Response Good question! The results for clinician performance, may most likely to be valid in settings where clinical education, experience and ED caseload is similar to that of the this study's settingthat is, at least to other urban hospitals in India and other countries in the region with similar setup. We do not think that our findings apply to all low resource settings. We try to clarify this in the discussion (page 17, line 12-14)
Comment #4 Why were the first 10 patients chosen per shift?
We included only the first 10 patients in each shift to limit the total number of patients that project officers would be following up to a number that we considered feasible. We have made an attempt to clarify this in the methods section (page 6, line 14-16)
Comment #5
Response
Most triaging doctors in our study are casualty medical officers, which means that they have completed their MBBS but are yet to specialise. We do discuss the fact that we did not look at individual clinician-related factors but that doing so would be an interesting area for future research.
Comment #6
Response
We could not ensure that the triage level did not influence care, but we consider it unlikely that it did. The triage level was not formalised, not included in patient records, and there was no provision to change the system in the emergency departments included in response to the triage level. It could be however that clinicians were alerted by the question to assign a triage level and perhaps altered their behaviour and care provided in response to this, but given how hard it is to change the behaviour of clinicians we do not find it plausible that this happened in a very big way. 
Comment #8
Response This is a good point! We have added an alternative perspective to our discussion on clinical implications (Page 17, line 16-23) Comment #9 Figure 1 says 299 consented so were excluded and 7398 did not consent and so were included. Needs fixing.
Response
Thank you for pointing this out! See the updated version of Figure 1 .
Reviewer 2 Comment #1
The external validity of this study is limited and probably does not have to do with the type of hospital, but with the trauma care system of the country and if it is reproducible in other settings, as well as with the predominant lesion mechanisms.
Response
We agree that the external validity is not primarily related to the type of hospital and have therefore revised the manuscript to reflect this. We would however argue that urban India's trauma system is overall comparable to many other lower-to middle income countries with regard to staffing, clinician caseload, and dominant mechanisms of injury, which could indicate the study's external validity to these settings. See also response to comment #3 from reviewer 1 and response to comment #7 from reviewer 3 for further discussion on external validity.
Comment #2
It's very difficult to compare different scales (objetive) with clinican competency (subjetive). Besides the clinical competence for triage, it can be related to the knowledge of the scales
Response
We agree that it is difficult, but we also find it very interesting! We asked clinicians to assign triage levels and mapped the output of clinical prediction models to the same levels. We would deeply appreciate feedback or suggestions on alternative ways of doing this, so that we can take it forward in future research. Regarding the second point: We believe that knowledge of trauma scales is within the scope of clinician-related factors which we discuss on page 16, line 4-7.
Comment #3
Utility of triage is treating the most severe patients first, but the patient outcome of this study is 30 days mortality.
Response
The usefulness in triage may also be to plan the use of resources. It is particularly important to be able to do this in low-resource settings. Using 30-day mortality we can account for the resources needed over a longer period of time. We plan to expand on this study looking at shorter term outcomes.
Comment #4 Proccess and result indicators are not studied. International indicators to trauma management is not studied.
We would argue that process and result indicators are used to evaluate a triage system when it has been implemented. Since we are not trying to draw conclusions about the system itself, but rather on a specific component of the system, we do not believe that evaluating process and result indicators is within the scope of this study.
Comment #5
Use scales with different cut off point citated in the original studies related with these scales.
Response
As not all original studies included multiple cut-off points for the model scores, we argue that to make a fair comparison of the models we had to use cut-off points derived using the same method. We chose to use four (rather than three which were used in the original studies of RTS, GAP, and KTS) cut-off points in order to adjust for existing triage systems and thus to be able to interpret the results in terms of implications for clinical practice. (page 16, line 25-29)
Comment #6 Case mix is not adequate in my opion
Would you be able to specify why the case mix is not adequate?
Comment #7
There are not severity scales (Injury Severity Scores), and methods of calibration or net benefit or mechanism of injury.
Response
We try to clarify why we excluded net benefit and calibration on page 16, line 18-24 (See also the answer to comment #4 by Reviewer 3). We plan to expand on this study and use a composite outcome including ISS.
Reviewer 3 Comment #1 Page 8, line 43: The authors split the overall dataset into a "grid search" sample and a comparison dataset. What came out to my mind when I read this term is grid search methods used for hyperparameter tuning for machine learning models. Do the authors have any reason they did not use the term of a development and a validation dataset. Please clarify this point.
Thank you for this comment! We agree that the terminology is a bit unconventional, but we decided to use the term "gridsearch sample" to not lead readers to believe that we developed any models. We used existing models, as published, and then used this sample only to identify optimal cutoffs using a gridsearch. One may regard this as a form of hyperparameter tuning of course, if the location of the cutoffs is considered a hyperparameter. We tried to clarify our choice of terminology by adding that "the grid search sample was used to identify what cut-off values to apply when using the clinical prediction models to assign triage levels to patients". (page 8, line 17-18) Comment #2 Page 11, Table 2 : N (%) should be written as n (%) since this is a study population.
Changed "N (%)" in Table 2 to "n (%") Comment #3 Page 14, Table 4 : The authors listed Table 4 . However, this table just listed the number of predicted categories from prediction models and clinicians' judgment. The more important information is how many patients died in each categories in each model. For example, Gerdin's model classified 131 patients as a red category, but we would like to know how many patients among them died from trauma. We need to know the balance between over-triage and under-triage.
We added 
Thank you for this question! To calculate sensitivity, specificity, positive and negative predictive values we would have to categorise patients into two groups instead of four, or report these measures for each triage level. The usefulness of the interpretation of these measures per triage level is not clear to us however, and thus we decided not to report them. We have clarified this in the discussion section (Page 16, line 18-24). We report AUROCC because this is the measure we attempted to maximise (the loss function) in the grid search to identify cut-offs. We report NRI because we consider this measure to be the clinically most important.
Comment #5
Page 17 line18: I agree that the utility of ROC curves is questioned since ROC curves often have high predictive performance in a low rate of mortality (i.e., class imbalance). F1score and other measures (e.g., precision-recall curve) are possibly available to class imbalanced data. Please discuss (or refute) this point.
Response
We agree that the F1 score could have been a good choice of loss function when identifying optimal cut-offs, and we now acknowledge this in the discussion (Page 16, line 13-15). The F1 score has no straightforward interpretation however, whereas the AUROCC and the NRI do. If we would have used the F1 score as our loss function, then it would have made sense to present precision-recall curves.
Comment #6
Response
Thank you for pointing this out. We clarify this by adding the following explanation to the flowchart legend: "Explanation: 1002 patients were excluded from final analysis because they arrived at or after the date when data on the 400th non-surviving patient was collected. "
Comment #7 I argue that one of the limitations in this study is whether we can apply this finding to other areas with different trauma mortality. Please discuss (or refute) this point.
Yes, agreed. We now discuss this in more detail (page 17, line 8-14).
VERSION 2 -REVIEW
REVIEWER
Lee Alan Wallis Emergency Medicine University of Cape Town South Africa REVIEW RETURNED 22-Nov-2019
GENERAL COMMENTS Thank you
The changes that you have made make the paper better. i also appreciate the consideration you have taken in each of your responses. I do not agree with all of them, but the paper should be in a scientific journal for wider peer scrutiny. Again, while i disagree with some of the premises and positions held, the science is well done and the paper is well presented. congratulations.
REVIEWER
Yoshihiko Raita
Harvard Medical School, USA REVIEW RETURNED 03-Dec-2019
GENERAL COMMENTS
In Table 5 , the authors demonstrated the number of non-survivors (%) in each triage category for models and clinicians. For readers, I described before that it is straightforward to demonstrate how many patients were classified to each category and how many patients were correctly identified as having the outcome. Judging from these table 4 and table 5, KTS model identified 168 patients with the outcome out of 190 outcomes (highly sensitive) while predicting 297 patients having the outcome. The predictive performance in this model is different from the other models (especially in the orange category). I mean the other models are not sensitive. I worry that the authors' conclusion stating the findings of this study suggest no substantial differences in emergency department trauma triage performance does not incorporate the difference.
VERSION 2 -AUTHOR RESPONSE
Thank you again for this opportunity for revising our paper and for your consideration to publish it in BMJ Open! We are happy that you agree with us that the last round of revisions improved the paper.
